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[57] ABSTRACT

A wire-cut, electric discharge machine in which a pair
of rollers are provided in the vicinity of each of the
upper and lower guides of a wire running system for
gripping therebetween a wire with constant pressure.
When the wire breaks, the pairs of rollers hold the wire
to prevent it from coming off the running system.

6 Claims, 5 Drawing Figures
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1
WIRE-CUT, ELECTRIC DISCHARGE MACHINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a wire-cut, electric
discharge machine which is adapted to eliminate the
possibility of a wire leaving the path of the running
system when the wire breaks.

- 2. Description of the Prior Art

A wire-cut, electric discharge machine performs ma-
chining of a workpiece into a desired shape by produc-
ing a discharge between a wire installed on its running
system and the workpiece. The wire may sometimes
break during cutting unless the tension of the wire, the
feed rate and the cutting conditions are appropriate.
Since the wire is given constant tension by a tension
brake when the wire breaks is likely to instantly come
off its running system. If this phenomenon extends to
the vicinity of the wire supply reel, reinstallation of the
wire on the running system is very troublesome and
impairs machining efficiency.

FIGS.1A and 1B schematlcally show the breakage of
the wire in a conventional wire-cut, electric discharge
machine. In FIGS. 1A and 1B, reference numeral 1
indicates a wire; 2 designates a wire take-up reel; 3
identifies wire feed rollers; 4 and 8 denote feed pins; 5
- represents an upper guide; 6 shows a workpiece; 7 refers
to a lower guide; 9 indicates a guide roller; 10 designates
a tension brake; and 11 identifies a wire supply reel.

During cutting the wire 1 is installed on the running
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system, as shown in FIG. 1A, and subjected to fixed

tension by the tension brake 10, as mentioned previ-
ously. Accordingly, when the wire 1 breaks, it comes
off the running system, as depicted in FIG. 1B, and
reinstallation of the wire 1 on the running system is very
time-consuming, as described previously.

To avoid such a defect, the general practice in the
prior art is to provide felt pads (not shown) for gripping
therebetween the wire 1 in the neighborhood of each of
the upper and lower guides § and 7 in order to stretch
the wire 1 perpendicularly to the reference plane of the
workpiece 6 to prevent the wire 1 from getting out of
the running system when it is breaks. With the conven-
tional method, however, it is difficult to adjust the pres-
- sure of the pads so that the tension of the travellmg wire
1 is uniform over the entire range of the running system;
“lack of uniform tension also leads to the drawback that
the wire 1 1s more apt to break.

- SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
wire-cut, electric discharge machine designed to pre-
-vent the wire from getting out of the running system
when the wire 1s breaks. |

Another object of the present invention is to provide
a wire-cut, electric discharge machine adapted to facili-
- tate reinstallation of a broken wire. -

Yet another object of the present invention is to pro-

vide a wire-cut, electric discharge machine providing |

uniform tension over the entire range of the wire run-
ning system. |
Briefly stated, in the wire-cut, electric discharge ma-

chine of the present invention, a pair of rollers are pro-

vided in the vicinity of each of the upper and lower
guides of the wire running system for gripping therebe-
tween the wire with a constant pressure.
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2

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B show of a prior art example;

FIGS. 2A and 2B show of an embodiment of the
present invention; and

FIG. 3 schematically illustrates the construction of a
roller pair for use in the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 2A and 2B schematically illustrate an embodi-
ment of the present invention, which differing from the
prior art example of FIGS. 1A and 1B in that the wire
1 1s gripped between each of roller pairs 21 and 22,
which are pressed by springs or the like. In FIGS. 2A
and 2B, the parts corresponding to those in FIGS. 1A
and 1B are 1dentified by the same reference numerals.

The roller pair 21 is constructed, for example as,
shown in FIG. 3, and includes a fixed roller (composed
of a shaft 31, a ball bearing 32 and a roller member 33),
and a pressure roller (composed of a shaft 34, a ball
bearing 35 and a roller member 36), a movable member
37 1s movable about a shaft 38 but having its shaft 34
fixed. Spring 39 is fixed at one end to a stationary part
40 and presses the movable member 37. The wire 1 is
gripped between the both roller members as illustrated.
Roller pair 22 1s constructed the same as roller pair 21.

Accordingly, even if the wire 1 breaks, it is retained
by the roller pairs 21 and 22, preventing the wire leav-
ing the running system in the neighborhood of the wire
supply reel 11. Furthermore, since the wire 1 is gripped
by the roller pairs 21 and 22, each pair being pressed
together by spring force, the tension of the travelling

‘'wire 1 can be kept uniform over the entire range of the

wire running system.

As has been described above, according to the pres-
ent invention, roller pairs are provided for gripping in
the wire travelling system at a constant pressure, so that
it 1s possible to prevent the wire from coming off the
travelling system when it breaks and to make the ten-
sion of the wire over the entire range of the running
system. Accordingly, the present invention exhibits the
advantages that reinstallation of the wire is facilitated
and that the wire 1s less likely to break than in the prior
art employing the felt pads.

It will be apparent that many modifications and varia-
tions may be effected without departing from the scope
of the novel concepts of this invention.

What is claimed 1s:

1. A wire-cut electric discharge machine for machin-
ing of a workpiece into a desired shape by producing a
discharge between the workpiece and a wire installed
on its running system, including in sequence a supply
reel, a first fixed running system guide, the workpiece,
and a take-up means for taking up the wire, said take-up
means including a driven roller pair and a second fixed
running system guide disposed between the workpiece
and the driven roller pair, comprising: undriven roller
pair means for gripping the wire with constant pressure
and for preventing the wire installed in the running
system from coming out of the running system, said
undriven roller pair means being provided between the
first fixed running guide and the supply reel, the undri-
ven roller pair means including a fixed roller, a pressure
roller and a spring, said pressure roller being urged
against the fixed roller by means of the spring.

2. An timproved wire-cut, electric discharge machine
having a running system for moving a wire electrode
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therealong in order to machine a workpiece by produc-
ing a discharge between the workpiece and the wire
electrode, the wirecut, electric discharge machine in-
cluding in sequence a supply reel, a first fixed running
system guide, the workpiece, and a take-up means for
taking up the wire, said take-up means including a
driven roller pair and a second fixed running system
guide disposed between the workpiece and the driven
roller pair, wherein the improvement comprises; an
undriven roller pair to grip the wire electrode at con-
stant pressure and to prevent the wire installed in the
running system from coming out of the running system,
wherein the undriven roller pair is positioned between
the first fixed running system guide and the supply reel,
the undriven roller pair including a fixed roller, a pres-
sure roller and a spring, said pressure roller being urged
against the fixed roller by the spring, the fixed roller
comprising a shaft fixedly mounted to the electric dis-
charge machine, a ball bearing assembly mounted for
rotation about the shaft, and a roller member mounted
around the ball bearing assembly, and the pressure rol-
ler comprising a member movable relative to the elec-
tric discharge machine, a first shaft fixedly mounted on
the movable member, a ball bearing assembly mounted
for rotation about the shaft and a roller member
mounted around the ball bearing assembly, the movable
member being movable about a second shaft, with one
end of said spring connected to the movable member
and the other end of said spring connected to a station-
ary member.

3. An improved electric discharge machine for ma-
chining an opening in a workpiece by producing an
electric discharge between the workpiece and an elon-
gated electrode moving through the opening along an
electrode path extending from an electrode supplying
reel to a driven roller pair and thence to an electrode
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disposal apparatus, wherein the improvement com-
pI‘iSES:

first freely rotatable retention means mounted be-

tween the workpiece and the supply reel for retain-
ing the electrode on that portion of the electrode
path between the first retention means and the
supply reel should the electrode break during ma-
chining, the first retention means including a first
undriven roller pair; and

second freely rotatable retention means mounted

between the workpiece and the driven roller pair
for retaining the electrode on that portion of the
electrode path between the workpiece and the
driven roller pair should the electrode break during
machining, the second retention means including a
second undriven roller pair;

wherein each undriven roller pair includes a fixed

rolier, a pressure roller and a spring, said pressure
roller being urged against the fixed roller by the
Spring.

4. The electric discharge machine defined in claim 3,
wherein the fixed roller comprises: a shaft fixedly
mounted to the electric discharge machine; a ball bear-
ing assembly mounted for rotation about the shaft; and
a roller member mounted around the ball bearing as-
sembly.

S. The electric discharge machine defined in claim 3,
wherein the pressure roller comprises: a member mov-
able relative to the electric discharge machine, a first
shaft fixedly mounted on the movable member: a ball
bearing assembly mounted for rotation about the shaft:
and a roller member mounted around the ball bearing
assembly; saild movable member being movable about a

second shaft, with one end of said spring connected to
the movable member and the other end of said spring
connected to a stationary member.

6. The electric discharge machine defined in claim 3

wherein the elongated electrode is a wire electrode.
» B H x %
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CERTIFICATE OF CORRECTION

PATENTNO. : 4,414,457
DATED 11/8/83
INVENTOR(S) : YOSHIYUKI NOMURA ET AL.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
carrected as shown below:

Front Page

(73), Assignee, "Ltd." should be --Ltd--;

Column 2

Line

3, delete "of";

Line 4, delete "of";
Line 12, delete ", which";
Line 18, "as," should be --, as—-;
Line 22, "36), a movable" should be --36). A movable--;
LLine 29, after "wire" insert --from--;
Line 37, after "gripping" insert --the wire--.
Column 3
IL.Line 10, after "comprises" change ";" to —--:—--.
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Twenty-seventh Day 0[ November [984
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